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AMERICAN ENGINEERING STANDARDS 
COMMITTEE 

COPPER SPECIFICATIONS S U B M I T T E D 
F O R A P P R O V A L 

The American Society for Testing Materials has submitted 
the following copper specifications to the American Engineering 
Standards Commit tee for approval: 

Specifications for Soft or Annealed Copper Wire (B3-15) 
Specifications for Lake Copper Wire Bars, Cakes, Slabs, 

Billets, Ingots and Ingot Bars (B4-13) 
Specifications for Electrolytic Copper Wire Bars, Cakes, 

Slabs, Billets, Ingots and Ingot Bars (B5-13) 
Methods for Battery Assay of Copper (B34-20) 
The specifications are submitted in accordance with the 

special provision in the procedure of the Commit tee , under 
which important standards in existence prior to 1920 may be 
approved without going through the regular process followed in 
new work. 

The Commit tee would be very glad to learn from those 
interested of the extent to which they make use of these specifi
cations, and to receive any other information regarding the 
specifications in meeting the needs of the industry. 

Specifications B3-15, B4-13 and B5-12 may be found in the 
1918 volume and Specifications B34-20, in the 1920 volume, 
of A . S. T . M . Standards. Copies of these may also be obtained 
from the American Engineering Standards Commit tee , 29 
West 39th Street, N e w Y o r k . Price 25 cents each. 

NATIONAL RESEARCH COUNCIL 
BENEFITS DERIVED F R O M R E S E A R C H 

In order to carry out the function of stimulating industries 
to conduct research work, the regular meeting of the Division 
of Engineering, Friday evening, February 4, 1921 was largely 
given over to two speakers, Dr. Charles L. Reese, Chemical Di 
rector of E . I. du Pont de Nemours and Company , and M r . A . 
J. Wadhams, General Superintendent of the International 
Nickel Company , Orford Works . 

Dr. Reese brought out very strikingly the enormous ad
vantages derived by his company from research work. The 
benefits from one research alone were more than sufficient to 
pay the expenses of the Research Laboratory for a number of 
years. Aside from monetary gains Dr. Reese pointed out that 
the research work of his company (a) resulted in increased safety 
of employees, (b) enabled the company to keep ahead of the 
art (c) reduced selling prices of established products in spite 
of increased cost-of labor and raw materials (d) increased out
put (e) discovered new products, the benefits of which often 
added to the safety, comfort and happiness of the people of the 
country (f) conserved materials, (g) advanced the art in a few 
years equivalent to fifty years of normal experience. Dis
regarding those benefits which cannot be figured into dollars 
and cents, which are extremely important, there results to his 
company in a few years a saving or gain of $84,401,000 agamst 
an expenditure of $6,051,000 for research work during this 
period. (A profit of several times the gain quoted will event
ually result from continued manufacture of these products with
out additional expense for research work.) 

M r . Wadhams talked on research work from an operating 
man's point of view. He pointed out the difficulties of the 
research man in the factory where all sorts of "hurdles" were 
placed for him to jump. In spite of these difficulties, the re
search man was slowly convincing the practical foreman and 
superintendent of the value of his work b y reduced costs, in
creased outputs, and improvement of quality. His mission of 
education is not limited to this task, however, as in a great many 
cases it is just as hard to capitalize the research laboratory in 
the eyes of the Board of Directors and convince them of the 
benefits derived therefrom. 

It is interesting to note that a large part of the profits that 
result from research accrue ultimately to the benefit of the con
sumer in reduced prices. 

Future meetings of the Div 's ion will be largely given over to 
distinguished speakers from other industries, who will deal with 
the general subject of the benefits derived from research work. 
Executives of corporations who might advantageously be in
terested to follow these worthy examples, will be invited to 
attend these meetings. 

ENGINEERING FOUNDATION 

A N N U A L REPORT FOR S I X T H Y E A R 
Following are excerpts from the annual report of the chairman 

of the Engineering Foundation of United Engineering Society 
for the year ending February 10, 1921: 

Sixth Year 
Ergineering Foundation has been developing methods and 

means for accomplishing the purposes for which it was created, 
"the furtherance of research in science and in engineering and 
the advancement of the profession of engineering and the good 
of mankind." Its present limited resources have been most 
effectively employed in demonstrating the value of certain 
researches and thus attracting from the interested industries 
support for the further conduct of such researches. The note
worthy example for the year under review is the investigation 
of the Fatigue Phenomena of Metals . 

Endowment Increase 
By letter of October 25, 1920, Ambrose Swasey, of Cleveland, 

Ohio, added two hundred thousand dollars to his gifts to United 
Engineering Society for endowment of Engineering Foundation, 
making the total a half-million dollars. He also gave the income 
of the new fund from January, 1920. 

At the beginning of the year, the Board was faced with a 
possible deficit of $16,000 by 1922, in carrying out its under
takings with the National Research Council, but Edward Dean 
Adams, of New York , generously assumed this contingent 
liability. The financial requirements for the work in hand 
having been provided by the increased income from endowment , 
the assumption of contingent liability by Mr . Adams was 
canceled. 

Further increase of endowment has been sought. M a n y 
friends of the Foundation have helped. Letters have been 
exchanged and interview s had with men of large wealth in many 
parts of our country. Some encouragement has been received. 
One friend offered to give $50,000 if nine other men would make 
equal gifts. 

Forms for Deed of Gift and Declaration of Trust, after study 
for more than a year, were adopted December 10, and approved 
by the Trustees December 21, in accordance with a report by 
Mr . Edward Dean Adams, prepared with the cooperation of 
Parker and Aaron, Counsel to United Engineering Society. 

Progress on Work in Hand 
Study was given to policy as to patents secured hi connection 

with the work of Engineering Foundation, and to standard 
forms for use in connection with grants of assistance for re-
seal ch projects. A number of important letters on patent 
policy have been collected and filed. Conclusions have not 
been reached by the committee, although good progress has 
been made. 

Clt.se relations with National Research Council were con
tinued. Increasing cooperation has been given by the Founder 
Societies. Other technical societies also have shown apprecia
tion for Engineering Foundation and aided in making its work 
and needs known. 

ThejFat igue Phenomena of Metals Research has progressed 
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at the Engineering Experiment Station of the University of 
Illinois. Interesting partial results have been secured. A t 
tracted by the facilities created b y the financial support of the 
Foundation and the cooperation of the Division of Engineering 
of National Research Council with the University of Illinois, the 
General Electric Company entered into an agreement for an 
extension of the program to cover nickel steels of special interest 
to it. For this purpose, the company is contributing $30,000, 
thus duplicating the grant of the Foundation. It has been 
reported that other industrial corporations are considering 
similar action. 

Engineering Foundation, the Founder Societies and other 
technical organizations, together with Federal and State 
governments, cooperated with the Division of Engineering in 
establishing an Advisory Board on Highway Research. 

An Hydraulic Research Committee has collected information 
about all important known hydraulic laboratories in our country. 
From this material, a bulletin is being prepared for publication 
at an early date. 

Dr. E. E. Southard was aided by a small grant in the study 
of Mental Hygiene of Industry, but his work was stopped in its 
preliminary stages b y his sudden death in February, 1920. A n 
offer from Harvard Medical School to cooperate in resuming 
these studies was regretfully declined for lack of funds. 

Engineering Foundation cooperated with National Research 
Council in examining the possibilities of bringing about useful 
cooperation in Industrial Personnel Research.* 

Hydraulic Weir Tests conducted at the laboratory of Massa
chusetts Institute of Technology, Cambridge, b y M r . Clemens 
Herschel with the aid of funds from Engineering Foundation, 
produced a new form of weir and a very simple formula for 
determining the quantity of liquid flowing over the weir. The 
experiments and results are described in a report submitted b y 
M r . Herschel in March, 1920. There have been many demands 
for this Reprint N o . 4, not only from all parts of North America, 
but also from South America, Europe and Asia. 

Tests on Wear of Gears were resumed during the summer, at 
Leland Stanford Junior University, b y Professors Guido H . 
Marx and Lawrence E. Cutter. One set of tests was completed, 
yielding useful, but, of course, limited results. 

New Projects 
On the suggestion of the American Society of Mechanical 

Engineers, there was appointed at the December meeting of the 
Foundation a committee on Industrial Education and Training 
to examine the practicability and desirability of an extended 
investigation of the education and training of men for and in the 
industries. Sources of funds for this work were indicated. 
This committee has presented a preliminary report with re
commendations for the next steps in the formulation of the 
problem. 

January 4, 1921, a formal application for aid in an investiga
tion of Permanent Magnet ism was made by L. M . Dieterich, of 
New York, for the purpose of establishing principles relating to 
a novel prime mover. This application is under consideration, 
and meanwhile, M r . Dieterich is discussing his fundamental 
theory with several well-known physicists. 

Applications were also made by Cyrus Prosch, of N e w Jersey, 
for investigating an improvement in steam engineering for the 
conservation of coal ; by Arthur Pestel, of N e w York , for 
investigating a theory of the transmutation of energy; and by 
F. W . Dean, of Pennsylvania, for extension of tests of efficiency of 
a unaflow engine and of a marine boiler. These applications 
were severally declined for various reasons. 

The Chairman of the Division of Engineering of National 
Research Council and other persons have suggested that if 
funds could be provided specific researches in ths following 
broad fields might be supported by [Engineering Foundation, 
with great advantage to the profession and the industries: 

•See P E R S O N N E L R E S E A R C H F E D E R A T I O N , p. 347 of this issue. 

1 . Cryogenics, particularly research in characteristics of gas mixtures 
in relation to liquefaction and separation of gases for industrial purposes. 

2 . Electrical insulation. 
3 . Colloidal lubricants and fundamental principles of lubrication. 
4 . Fundamental study of laws of crystallization of metals, atomic 

structures and other metallurgical problems. 
5 . Improvement of utilization of all kinds of fuels. 
6. Principles of heat transfer. 
7. Landslides and earth pressures. 
8. Ceramics. 
9. Hydraulics. 

10. Industrial education and training. 
1 1 . Social industrial engineering. 

Some investigations have been made and others are being made 
in these fields, but much important work remains to be done. 

Publications and Publicity 
During the year, Engineering Foundation published four 

pamphlets, being "Repr in ts" of reports made to it and printed 
in technical journals. 

Publicity for the work and needs of Engineering Foundation 
has been extended b y an engagement, beginning November 1, 
with M r . James T . Grady, Director of the Department of 
Public Information, of Columbia University. 

Meetings and Membership 
Four regular and two special meetings were held during the 

year. The meeting on December 10 was preceded by a dinner 
to M r . Swasey, at which an engrossed certificate was presented 
expressing appreciation of his gifts. 

T w o members of the board died during the year: Edmund 
G y b b o n Spilsbury on M a y 28, and Dr . Samuel Sheldon on 
September 5. 

A financial statement is appended. 
Respectfully, 

C H A R L E S F. R A N D , 

Chairman. 
Financial Statement 

FOR Y E A R E N D E D D E C E M B E R 3 1 , 1920 
The Engineering Foundation Board administers the income from an 

endowment fund now amounting to $500 ,000 , presented to the United 
Engineering Society. 

C A S H R E C E I P T S A N D P A Y M E N T S 
Funds on hand January 1 , 1920: 

Cash in bank $ 9 , 5 9 1 . 4 2 
U. S. Treasury Certificates 10 ,000 .00 

Total $ 1 9 , 5 9 1 . 4 2 
R E C E I P T S : 

Interest on $500,000 bonds held by United Engineering 
Society (less collection, custodial and advisory charges). . 2 4 , 0 6 9 . 7 6 

Interest on daily banK balances 1 5 9 . 6 8 
Interest on U. S. Treasury Certificates 2 2 4 . 2 5 

Total $ 4 4 , 0 4 5 . 1 1 
P A Y M E N T S : 

Salaries (Secretary and office force) $ 5 , 0 6 3 . 8 1 
Miscellaneous office expenses 2 8 4 . 0 8 
Stationery and printing 2 9 5 . 6 2 
Traveling expenses 1 6 3 . 0 4 
Publications 1 ,801 .16 
Publicity 5 0 0 . 0 0 
Mental Hygiene of Industry research, balance 1 ,108 .70 
Hydraulic Weir Tests, balance 6 0 . 4 7 
Division of Engineering, N. R. C. (office 

rental and part of salary roll) 8 , 676 .47 
Fatigue Phenomena of Metals research 10 ,000 .00 

Total $ 2 7 , 9 5 3 . 3 5 

Balance on hand December 3 1 , 1920 $ 1 6 , 0 9 1 . 7 6 
A S S E T S A N D L I A B I L I T I E S 

A S S E T S : 

Cash in banK December 3 1 , 1920 $ 1 , 0 4 5 . 5 1 
Petty cash 1 5 . 0 0 
U. S. Treasury Certificates 1 5 , 0 3 1 . 2 5 

Total $ 1 6 , 0 9 1 . 7 6 
L I A B I L I T I E S : 

Apart from salaries and other routine expenses, the only liabilities of 
Engineering Foundation are the unexpended balances of appropriations 
for researches: For Gear Tests, $ 2 0 7 . 7 3 ; for Fatigue Phenomena of 
Metals, $11 ,000. 
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Publications 
Publications are issued in two series, in the standard size for 

scientific societies (7 x 10 inches). 
P U B L I C A T I O N S 

No. 1. Report on the Origin, Foundation and Scope of the National 
Research Council, February, 1917. 

No. 2. A Progress Report to United Engineering Society, October, 1919. 
No. 3. Annual Report for Year ended February 10, 1921. 
No. 4. Hydraulic Laboratories in U. S. (In preparation.) 

R E P R I N T S 
No. 1. The Mental Hygiene of Industry, March, 1920; from "Industrial 

Management," February, 1920. Out of print. 
No. 2. Trade-Unionism and Temperament, April, 1920; from "Indus

trial Management," April, 1920. Price, 25 cents. 
No. 3. The Modern Specialist in Unrest, June, 1920; from "Industrial 

Management," June, 1920. Price, 25 cents. 
No. 4. An Improved Form of Weir for Gaging in Open Channels, May, 

1920; from "American Society of Mechanical Engineers," June, 1920. 
Price, 35 cents. 

R E S E A R C H N A R R A T I V E S 
In January, 1921, the semi-monthly publication was begun of a series 

of leaflets each containing the story of some research or discovery or notable 
achievement in science or engineering, very briefly told. There have been 
printed to date: 

No. 1. Isolated Research—Its Handicaps: The Story of Mendelism. 
No. 2. Fatigue of Metals: A Story of Cooperation. 
No. 3. Utilizing Low-Grade Ores: An Iron Story. 
No. 4. Electric Welding: From Lecture Room to Industry. 
No. 5. Early Uses of Nickel. 
Complete copies of this report may be obtained by addressing 

Engineering Foundation, 29 West 39th Street, N e w York , N . Y . 

MARINE RULES 
R E C O M M E N D E D PRACTISE F O R E L E C T R I C A L 

I N S T A L L A T I O N S O N S H I P B O A R D 

The differences between the requirements of various Classi
fication Societies and Insurance Companies in regard to elec
trical installations on shipboard and the lack of any accepted 
standard engineering practise for marine installations led the 
American Institute of Electrical Engineers in 1913 to appoint a 
Committee on the use of Electricity in Marine W o r k , now known 
as the Marine Committee. This Commit tee besides arranging 
for papers to be read at the meetings of the Institute to increase 
the interest of Electrical Engineers in marine problems, also 
took up the preparation of the Standardization Rules which 
would represent good engineering practise, and which might be 
accepted b y the Classification Societies. As a result, a set of 
rules was prepared covering two important divisions; namely 
Fire Protection Requirements, and Marine Construction R e 
quirements. The first part related primarily to dangers that 
might arise from fires, and the second part had to do purely with 
the preservation, maintenance and operation of the electrical 
plant in its exposure to the conditions existing on shipboard. 

These rules were adopted b y the Commit tee of the American 
Bureau of Shipping and were published as Section 37 of the Rules 
for building and classing vessels, issued by that Bureau. 

This first edition of the Rules did not cover the entire field 
o f the use of electricity on shipboard, and the Commit tee was, 
therefore, continued in force, and a more nearly complete Set 
o f Marine Rules has now been prepared. The Commit tee has 
made a careful comparison of the Rules issued b y the American 
Bureau of Shipping, the National Board of Fire Underwriters, 
the Steam Boat Inspection Service of the U. S. Department 
of Commerce, Lloyd 's Register of Shipping, the Institution of 
Electrical Engineers, Bureau Veritas, Germanischer Lloyd , 
and Verband Deutscher Elektrotechniker. W i t h several of 
these Associations, correspondence and personal conferences 
were carried on. 

When the Committee had nearly completed its work on the 
second Set of Marine Rules, the Regulations for the Electrical 
Equipment of Ships, First Edition, were issued b y the Insti
tution* of Electrical Engineers in England. These Rules have 
substantially the same scope as those prepared b y the American 
Commit tee , and as there will be some occasion for comparing 
the engineering practises of the two countries, a slight re

arrangement of material has been made to conform more nearly 
to the order of subjects as given in the English Rules, in order 
to facilitate comparison. 

In the preparation of these rules, consideration has been given 
to the danger from fire, and to durability and reliability of the 
electrical apparatus itself, but no attempt has been made to 
divide the Rules into separate sections of that character. 

Certain Mechanical Signaling Systems are included, as it is 
the custom of many shipyard electrical engineers to supervise 
the installation of mechanical signaling equipments as well as 
the electric plant. 

The membership of the Commit tee being drawn from a large 
variety of shipbuilding, manufacturing and engineering in
terests, including the U. S. N a v y , it is thought that the Rules, 
as prepared, represent the best practise for this class of work. 
During the War , a large number of the newer shipyards were 
represented on the Marine Committee, which gave opportunity 
for advising them, through the Committee Meetings con
cerning the best engineering practise as followed by the older 
yards. 

T o insure a careful consideration of these Rules sub-committees 
were appointed to cover various branches of the work,^and after 
each sub-committee had considered its own rules, they were 
submitted for discussion to the entire Committee, after which 
they were referred to an Editing Committee of four members 
to arrange them in suitable form for publication. It is not to be 
expected that this edition of the Rules contains everything 
that might be of value relating to electrical installations on 
shipboard, and it is expected that later editions will be prepared 
which will be more complete and will include electric propulsion. 

In the meantime, any questions concerning Rules, which 
appear to be of doubtful meaning, may be referred to the Chair
man of the Marine Commit tee of the American Institute of 
Electrical Engineers, 33 West 39th Street, New York City, 
and the Commit tee invites suggestions for improvements or 
amplifications of these Rules. 

N o definite arrangements have yet been made for the approval 
of apparatus and accessories, but it is expected that through 
the cooperation of the Underwriter's Laboratories, arrangements 
will be made later b y which apparatus or appliances used on 
shipboard may be inspected and approved. 

In the absence of approved standards for Merchant Ships, 
appliances approved by the N a v y Department will in general 
be satisfactory. 

Bound copies of the Rules may be obtained at $1.00 per copy 
b y addressing American Institute of Electrical Engineers, 33 
West 39th Street, New Yor l^ N . Y . 

INSTITUTE YEAR BOOK 
The A . I. E . E . 1921 Year B o o k is available to members, 

without charge, upon application to the Secretary, 33 West 
Thirty-ninth Street, N e w York . 

The b o o k contains an alphabetical and geographical catalog 
of the membership revised to January 1, 1921; also the constitu
tion, by-laws, lists of officers and committees, and considerable 
additional information relating to the activities of the INSTITUTE. 

STANDARDIZATION OF LIGHTING 
FIXTURES 

A t a meeting of the Council of the Illuminating Engineering 
Society held on March 10, 1921 the following resolution was 
adopted: 

Whereas in the opinion of the Council of the Illuminating Engineering 
Society the project for rendering lighting fixtures readily removable by 
the employment of suitable electric attachments as discussed at the 
January meeting of the New York Section of this Society, offers potential
ity for large improvement in lighting conditions, and 

Whereas realization of the potential value of this project is contingent 
upon such standardization as will make the electric attachments of fixtures 
completely interchangeable, and 


